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VACEE2122PERES- Power Electronics System for Smart Grid Renewable Energr
System using MATLAB

OB.IECTTVE OF TIIE COURSE

o Understand the basic principles and components of power electronics,
including diodes, transistors, thyristors, and their roles in power conversion processes.

. Learn the concept and features of smart grids and their significance in modern power
systems.

o Develop skills in using MATLAB and Simulink for modeling, simulation, and
analysis of fiower electronic systems and renewable energy systems.

o Understand the design, operation, and control of DC-DC converters (e.g., buck, boost,
buck-boost) and their simulation in MATLAB/Simulink.

CHAPTER 1:

Introduction td Power Electronibs and nenewlnte Enerry Systems: Basics of power
electronics-Key components: Diodes, transistors, thyristors-Power conversion: AC-DC, DC-
AC, DC-DC, AC-AC-Types of renewable energy: Solar, wind, hydro, etc-lntegration of
renewable energy into the grid-Benefits and challenges of renewable energy-Definition and
features of smart grids-lmpoftance of smart grids in renewable energy-Key technologies in
smart grids

CHAPTER 2:

MATLAB lbr Power Electronics and Renewable Energy: Basics of MATLAB
programming Simulink environment and tools- Simulation basics: Building and running
simulations- Basics of MATI-AB programming- Simulink environment and tools-Simulation
basics: Building and running simulations- Simscape Electrical Power System Analysis
'l'oolbox-Renewable Energy Toolbox

CHAPTER 3:

Power Converters in Renewable Energy Systems: DC-DC Converters- Buck, boost, and
buck-boost converters-Design and' simulation iiir MATLAB/Simulink-Types of inverters:
PWM, multilevel, etc-Grid-tied vs. standalone inverters-Simulation of inverters in
MATLAB/Simulink- AC-DC Converters (Rectifiers)-Controlled and uncontrolled
rectifiers-Simulation and analysis in MATLAB/Simulink-AC-AC Converters-
Cycloconverters and matrix converters-Appl ications and simulation

CHAPTER 4:

Control Strategies for Power Electronics in Renewable Energy Systems: PWM control-
MPPT (Maximum Power Point Tracking) techniques-Simulation and implementation in
MATLAB/Simulink- Control of Inverters -Voltage and frequency control-Synchronization
with the grid-Simulation in MATlAB/Simulink-Advanced Control Techniques-Fuzzy logic
control-Neural network control-Adaptive control methods
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CHAPTER 5:
Integration of Renewable Energy Systems into the Smart Grid: Smart Grid
Technologies-Smart meters and advanced metering infrastructure (AMl)-Communication
technologies for smart grids-Demand response and energy management systems-Grid

Integration of Solar PV Systems-Solar PV system components and operation-Grid-tied PV

system design and simulation-lmpact of PV systems on the grid-Grid lntegration of Wind
Energy Systems-Wind turbine operation and components-Grid-tied wind energy system

design and simulation-Impact of rvind energy systems on the grid-Hybrid Renewable Energy

Systems-Combining solar, wind, and other sources-Design and control of hybrid systems-

Simulation of hybrid systerns in MATLAB/Simulink

OUTCOMES: I

. Gain proficiency in using MATLAB and Simulink for simulating power electronics and
renewable energy systems.

. Learn various power converter topologies and their control strategies.

. Explore the integration of renervable energy systems into smart grids

Total: 35 hours
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Course Schedule

Total Hours 35

Tea Break : l0:40 am to l0:55am &02:45 pm to l5:00 pm

Lunch Break : l2:30pm to 0l:00pm

)u^; PcW_
Course Coordinator

Date Time TOPICS

01lt2l2
021

9.00 am to

12.30 pm
Introduction to Power Electronics and Renewable Energy Systems: Basics of power
electronics-Key components: Diodes, transistors. thyristors-Power conversion: AC-DC, DC-AC,
DC-DC, AC-AC-Types of renewable energy: Solar, wind, hydro, etc-lntegration of renewable
energy into the grid-Benefits and challenges of renewable energy-Definition and features ol
smart grids-lmportance of smart grids in renewable energy-Key technologies in smart grids

1.00 pmto

5.00 pm

021

9.00 am to

12.30 pm
MATLAB for Power Electronics and Renewatlle Energy: Basics of MATLAB
programming Simulink environment and tools- Simulation basics: Building and running
sirnulations- Basics of MATLAB programming- Simulink environment and tools-Simulation
basics: Building and running simulations- Simscape Electrical Power System Analysis Toolbox-
Renewable Enersv Toolbox

1.00 pmto

5.00 pm

)3lt2l2
021

9.00 am to

12.30 pm
Power Converters in Renewable Energy Systems: DC-DC Converters- Buck, boost, and

buck-boost converters-Design and simulation in MATLAB/Simulink-Types of inverters: PWM.
multilevel, etc-Grid-tied vs. standalone inverters-Simulation of inverters in MATLAB/Simulink-
AC-DC Converters (Rectifiers)-Controlled and uncontrolled rectifiers-Simulation and analysis
in MATLAB/Simulink-AC-AC Converters-Cycloconverters and matrix converters-
Applications and simulation

1.00 pmto

5.00 pm

04ltzD
021

9.00 am to

12.30 pm
Control Strategies for Power Electronics in Renewable Energy Systems: PWM control-
MPPT (Maximum Power Point Tracking) techniques-Simulation and implementation in
MATLAB/Simulink- Control of Inverters -Voltage and frequency control-Synchronization with
the grid-Simulation in MATLAB/Simulink-Advanced Control Techniques-Fuzzy logic control-

Neural network control-Adaptive control methods

1.00 pmto

5.00 pm

0511212

021

9.00 am to

12.30 pm
Integration of Renewable Energy Systems into the Smart Grid: Smart Grid Technologies-

Smart meters and advanced metering infrastructure (AMl)-Communication technologies for

smart grids-Demand response and energy management systems-Grid Integration of Solar PV

Systems-Solar PV system components and operation-Grid-tied PV system design and

simulation-lmpact of PV systems on the grid-Grid Integration of Wind Energy Systems-Wind

turbine operation and components-Grid-tied wind energy system design and simulation-Impacl

of wind energy systems on the grid-Hybrid Renewable Energy Systems-Combining solar, wind.

and dther sources-Design and control'of hybrid systems-Simulation of hybrid systems in

MATLABiSimulink

1.00 pmto

5.00 pm
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One page Report

Name of the course : Power Electronics System for Smart Grid Renewable

Energy System using MATLAB
Development Course Code : VACEE?I22PERES
Course Coordinator : Mr. D.Duraimurugan

Date/Duration i 01.12.2021-5.12.2021-35 hours

I here affirm that the Third and Final Year students of strength 23 have been taught
the value-added course tittle "Power Electroniqs System for Smart.Grid Renewable
Energy System using MATLAB" as per the syllabus and completed within the stipulated
time duration.

I confirm that the value-added course titled "Power Electronics System for Smart
Grid Renewable Energy System using MATLAB" has been conducted in the beginning of
the semester and course delivery along with the attendance of the students was recorded.

I confirmed that all the students were actively participated in the course and the

eligible students were certified for the course.

),o; 
^{^^=_Mr. D.Duraimurugan

AP/EEE

Course Co-Ordinator

AP/EEE

Head of the'Department

,..*.$A,
Principal

.,^;.:*'ii[{d,: PhD,

eivi-ii."*. tSt'vArHl YAorir,
4 ra:. a..r(r?,,,,,],r,nr,"., Cor-rFGt-

s i v, ga's ir, ;;:?:'.# "n,-:;.r 
*
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Assessment Questions with Answer

1. What is the primary function of a power electronics convefter in a smart grid renewable
energy system?

a) To increase power consumption

b) To convert electrical energy liom one form to another

c) To store electrical energy

d) To generate electrical energy

Answer: b) To convert electrical energy from one form to another

2. In MATLAB/Simulink, rvhich block is commonly used to simulate photovoltaic (PV)
arrays?

a) Wind Turbine Block

b) Battery Block

c) Solar Cell Block

d) PV Array Block

Answer: d) PV Array Block

3. Which MATLAB toolbox is primarily used for designing and simulating power electronics
systems?

a) Signal Processing Toolbox

b) Control System Toolbox

c) Simscape Electrical

d) Image Processing Toolbox

Answer: c) Simscape Electrical

4. What type of converter is typicatly used to connect a solar PV array to a DC bus in a smaft
grid systern?

a) AC-AC Converter

b) DC-DC Converter

:l::'?: lonvefer
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Answer: b) DC-DC Converter

.5. ln a smart grid renewable energy system. what is the role of Maximum Power Point
Tracking (MPPT)?

a) To increase the voltage output of the PV array

b) To decrease the curent output ofthe PV array

c) To maxirnize the power output from the PV array

d) To convert DC to AC power

Answer: c) To maximize the power output from the PV array

6. Which MATLAB command is used to create a new Simulink model?

a) new

b) simulink

c) model

d) create

Answer: b) simulink

7.ln a smart grid system, what type of inverter is commonly used to interface the renewable
energy source with the AC grid?

a) Buck Converter

b) Boost Converter

c) Grid-Tied Inverter

d) Flyback Converter

Answer: c) Grid-Tied Inverter

8. In MATLAB/Simulink, how is a power electronics switching device like an IGBT
typically represented? 't

a) As a resistor

b) As a transformer

c) As a semiconductor switch

d) As a capacitor

Answer: c) As a semiconductor switch

9. What is the purpose of using a filter in a power electronios system interfacing with the
smart grid?

a) To increase the frequency ofthe output signal

b) To store energy for later use

c) To reduce harmonics and smooth the output wavefbrm

d) To convert AC to DC

Answer: c) To reduce harmonics and smooth the output waveform



10. Which MATLAB function is used to run a Simulink model from the MATLAB command
window?

a) run

b) start

c) simulate

d) execute

..1

Answer: a) run

I l. In a srnart grid context, what does the term "bidirectional inverter" refer to?

a) An inverter that can only convert DC to AC

b) An inverter that can only convert AC to DC

c) An inverter that can convert DC to AC and vice versa

d) An inverter that only works with renewable energy sources

Answer: c) An inverter that can convert DC to nC;nd vice versa

12. What is the main advantage of using MATLAB/Simulink for designing power electronics
systems in smart grids?

a) t{igh cost of software

b) Limited functionality

c) Ability to simulate and analyze complex systems accurately

d) Difficulty in learning and using the software

Answer: c) Abiliry" to simulate and analyze complex systems accurately

..t
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1. What is the primary function of a power electronics converter in a smart grid renewable 

energy system? 

a) To increase power consumption 

d) To generate electrical energy 

b) Battery Block 

a) Wind Turbine Bjock 

c) Solar Cell Block 

byTo convert electrical energy from one form to another 

PArray Block 

2. In MATLAB/Simulink, which block is commonly used to simulate photovoltaic (PV) 
arrays? 

a) Signal Processing Toolbox 

b) Control System Toolbox 

Academic Year 2021-2022 

8mscape Electrical 

System using MATLAB 

3. Which MATLAB toolbox is primarily used for designing and simulating power electronics 
systems? 

d) Image Processing Toolbox 

a) ACAC Converter 

Assessment Test Paper 

bÐC-DC Converter 
c) AC-DC Converter 

2016ior30) 

d) DC-AC Converter 

4. What type of converter is typically used to connect a solar PV array to a DC bus in a smart 
grid system? 
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enart grid renewable energy system, what is the role of Maximum Power Point 
(acking (MPPT)? 

a) To increase the voltage output of the PV array 

b) To decrease the current output of the PV array 

c) Toinaximize the power output from the PV array 
d) To convert DC to AC power 

6. Which MATLAB command is used to create a new Simulink model? 

a) new 

bysinulink 
c) model 

d) create 

7. In a smart grid system, what type of inverter is commonly used to interface the renewable 
energy source with the AC grid? 

a) Buck Converter 

b) Boost Converter 

Grid-Tied Inverter 
d) Flyback Converter 

8. In MATILAB/Simulink, how is a power electronics switching device like an IGBT 
typically represented? 

a) As a resistor 

b) As a transformer 
As a semiconductor switch 

d) As a capacitor 

9. What is the purpose of using a filter in a power electronics system interfacing with the 
smart grid? 

a) To increase the frequency of the output signal 

b) To store energy for later use 
c\Te reduce harmonics and smooth the output waveform 

d) To convert AC to DC 

10. Which MATLAB function is used to run a Simulink model from the MATLAB command 
window? 

a) run 

b) start 

simulate 
d) execute 

11. In a smart grid context, what does the term "bidirectional inverter" refer to? 

. 



An inverter that can only convert AC to DC 

c) An inverter that can convert DC to AC and vice versa 

dAn inverter that only works with renewable energy sources 

12. What is the main advantage of using MATLAB/ Simulink for designing power electronics 
systems in smart grids? 

a) High cost of software 

b) Limited functionality 

e)Abílity to simulate and analyze complex sy stems accurately 
d) Difficulty in learning and using the softw are 



Pandian Saraswathi yadav Engince rirrg College,Arasanoor -630561

Department of Electric:rl arrrl Electronics Engineering
. Student l'crlirr]1r1lg_Slee!

.AcademicYear :2021-2022
Cource Code : VACEE2I22PERES
Course Name : Power E,lcclronics System for Smart Grid Renewable Energv Svsii'i!! i,.. '. l,\TLAB
Duration ofhours : 35

Period of Course t 01.12.2021-()5.1 2.2(12 |

Assessment Marks
Marksst.

No
Register
Number

Sturlcrrl Nurrre

I 912019105001 T.l],\lll_1 ?s
2 9r 20 l 9105002 K.DINESI"I 9qr -l

3 912019105003 r.@asoN er
4 9r 20 19105004 M.KA\TIVARffiO bk
5 91201910500s AIJ+t{ to

e2-6 912019105006 K+/ooeffiY

7 912019105007 N -Tr
8 9r2019105008 A.SAiUEWIBIAITS m
9 912019105009 S.SATIttS}I&'MAR

R.S:V615,PP

K
l0 9t 20 I 91050 I 0 kz
ll 91201910s012 M.sRs{ButtGXe

M.VAIJ.}PASI.,

1a
t2 9r20r9105013 qL
l3 9t2018105001 Qs
l4 9r2018105002 ?r
l5 912018105003 g-o
l6 912018105004 sa

s517 91201810s005

l8 91201810s007 ?p
l9 912018105008 KZ

k2-
ht

20 9r2018105009

21 9r20181050r0

22 91201810501 I go
23 912018105301 G.0

s.rRurlf4uMBP

A KUf.,|&R

S.lggvn

A.XAYE\NANTi}E

rc.neM4rt-{9n$*},

K'9AmrvYn

R.sr\n Rlnrlmn
I.

M.VU}'T+XU^I^R

J.r

).'9.l.^ ,Jt/'"n/
Course coordinator PRI

^.J-b

.4
t

.,

HP
Highlight

HP
Highlight

HP
Highlight

HP
Highlight



PAHDIAH SARASUI'ATTTI YADAV
ET{GIHEERIHG GOLLEGE

(Approved by AiCTE & Afii{iaied to Anna Urrversity, Channar}

Madurai - $ivagangai Highway, Arasanooc Thirunransolai Post, Sivagangai Dt- - 630 561. Tarnilnadu

Mobile:9842,l02628,7373002628 Email: info@psyec.edu.in Website. www.psyec,edu.in

City 0ffice : 10, hndiarr Saro*rrathi St, Sivagami llagat, Harayanspuram, lrldurai . 625 014, Telefar' 0{52 2682338, ilobile : 984?3.02528

Department of Electrical And Electronics Engineering

Academic Y ear 2022-2023

VACEE2122PERBS- Power Electronics System for Smart Grid Renewable Energy

ASSESSMENT MODE

In order to get a certificate for this course, the students should satisf,u the

following constraints

Attendance :75 oh

Assessment Question : MCQ pattern
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(lourse Neme

l)ura(ion of hours

l'eriod of Course
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35

0 t. I 2.202 I -05.I 2.202I
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/tcrdemic Yenr

Cource Code

(hurse Name

Duration of hours

Period ofCourse

Pandian Saraswathi yadnv Engineering College,Arnsanoor -630561

Depflrtment of Electricnl and Electronics Engineering

Student Attendance Sheet

2021-2022

VACEE2I22PERES

: Power Electronics S1'stenr for Srnart Grid llenervable linergl'Slstcnr using N'lA'I'l,All
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Pandian Scrasrvathi yadav Engineering College,Arasanoor -630561

Departmbnt of Electricnl and Electronics Engineering

Student Attendance Shect

AcademicYear :2021-2022

CourreCode r : VACEE2I22PERf,'S

Ii

Course Name

Drrration of hours

I'eriod of Course

Pou'er Electronics Systenr for Smart Grid Renewable Energy Systern using l\{A-I'LAII

35
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02.0() pnr -
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Acadenric )'ear

Cource Code

Course Name

Duration of hours

Period of Course

I'andian Sarasn,athi ;'adnv Engineering College,Arasanoor -(r305(rl

Depflrtment of Electrical and [leclronics Engincering

Student Attendance Sheet

:21121-2022

: VACEE2I22PERES

: l'orver lilcclronics S1'stent for Snrart (Jrid Renel'able Energl'S1'stenr using I\'lA'f LAB

:35
: 01.12.2021-03.12.2021
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),tu
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I)andian Saraswnthi yatlav lingineering College,Arasfl noor -(130561

Dcpartnrcnt of Electrical and Electronics Engineering
Student llesistration Sheet

Ac:rdemic I'ear
(lourcc (lode

(lourse Name

Dur:rtion of hours

Periotl of (lourse

:2ll2l-2022

: \'.\(lEf, 2l 221'llRllS

: l'onerElectronicsS1'stemforSnrartGridRcnnlahlcEncrgl,SlstcnrusinglllAl'l,r\l|
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